Anaesthesia and Intensive Care, Vol. 38, No. 1, January 2010 one way to improve practice and eliminate inconsistencies in care is to provide clinicians with persuasive evidence that will convince them of the benefits of changing their practice 10 . The purpose of this overview is to identify and appraise the evidence currently available regarding the benefits attributable to the provision of early EN. The recent completion of two separate reviews focused on randomised controlled trials (RCT) has highlighted a lack of new evidence on this topic in the form of recent RCTs 11, 12 . we therefore focused this overview on identifying and appraising evidence from published systematic reviews.
MATERIALS AND METHoDS

Literature search
Medline was searched with the medical subject heading "enteral nutrition", using the highly sensitive clinical queries filter for systematic reviews 13 . EMBASE was searched with appropriate EMTREE headings mapped from medical subject heading terms, which were combined with strategies optimised to identify systematic reviews on EMBASE 14 . Full details are available on request from the authors.
No restrictions were placed on patient population or language and the reference lists of major published guidelines were hand-searched for additional published systematic reviews. The final close-out date for the search process was 1 September 2008.
Study selection
Systematic reviews containing meta-analyses of RCTs conducted in acutely hospitalised adult patients were eligible for inclusion.
we considered only studies of early standard EN (i.e. not immuno-nutrition, macro-or micro-nutrient supplementation), delivered via any route, compared to delayed nutrition. 'Early' was as defined by the authors of the systematic reviews. only the most recent version of a series of duplicate publications was included.
Methodological quality
Two authors (PH, GD) independently assessed three key areas of methodological quality: 1) the appropriateness of the literature search; 2) potential for bias in the inclusion of studies; and 3) reporting of validity appraisal of the included RCTs 15 .
Outcomes assessed
All outcomes reported by the authors of the systematic reviews were considered.
RESULTS
Study selection
All stages of study selection were completed independently by three authors (PH, GD, ES). Any differences in opinion were resolved by discussion. Figure 1 presents the detailed results of the study selection process using the flow-diagram recommended by the Quality of Reporting of MetaAnalyses (QUoRoM) conference participants 16 .
Literature search
The electronic search identified 475 unique abstracts. Independent review resulted in the retrieval of the full text publications of 43 systematic reviews for detailed evaluation.
Detailed evaluation
Thirty-five systematic reviews did not meet our predefined inclusion criteria ( Figure 1 ). Of the eight remaining systematic reviews, two were duplicate publications 17, 18 of more recent papers and one was a foreign language publication (Swedish) 19 which presented data from previously published systematic reviews.
Five systematic reviews containing meta-analyses met the predefined inclusion criteria and form the basis of this overview [20] [21] [22] [23] [24] .
Study characteristics
The five included systematic reviews identified 30 unique trials with a total of 1736 patients. Eleven of these trials were included in more than one systematic review. Table 1 presents detailed characteristics of the five included systematic reviews.
Patient populations
The five systematic reviews included in this overview were conducted in the following patient populations: acutely ill hospitalised patients 24 Lewis et al 21 were initially interested in colerectal surgery but were unable to identify trials with a specific focus on these patients. Although the paper's introduction indicates the focus on colerectal surgery, the meta-analysis included trials of elective surgery of either the upper or lower gastrointestinal tract, including hepatobiliary surgery and non-specific intestinal resection. We therefore refer to this patient population as 'elective intestinal surgery'.
McClave et al 22 addressed a question regarding the benefits of early EN in a patient population undergoing surgical intervention for complications of 'acute pancreatitis'. It is difficult to determine any other details of patients, as selection criteria for the patient population are not reported. 
Timing of EN
Two systematic reviews included trials where 'early' EN was commenced within 24 hours of injury or surgery 20, 21 , one included trials where 'early' EN was commenced within 36 hours 24 and one included trials where 'early' EN was commenced on the day after surgery 22 . The final systematic review 23 reported including trials where 'early' EN was commenced within 24 to 48 hours; however one trial 25 included by these authors defined 'early' EN as up to 60 hours after ICU admission.
Comparison intervention
Two systematic reviews defined the comparison group as delayed EN 20, 24 . One defined the comparison as delayed nutrient intake, including EN, parenteral nutrition or oral diet 23 . One defined the comparison as no caloric oral intake or tube feeding within 24 hours postoperatively and specifically excluded parenteral nutrition 21 . The final one defined the comparison group as 'standard care', which included fluid resuscitation and analgesia only 22 .
Methodological quality
1) Appropriateness of the literature search All five included systematic reviews reported details on their search strategy, including search terms and restrictions. All five reported searching Medline with only one of five not additionally searching EMBASE or Cochrane
24
. Two placed no restrictions on language 20, 23 and one placed no restrictions on publication status 20 . Attempts to identify additional studies by contacting experts in the area, manufacturers or known authors were reported by all five systematic reviews. only one study did not explicitly report searching reference lists or bibliographies of identified review articles 20 .
2) Potential for bias in inclusion of studies Details on inclusion and exclusion criteria were reported by all five systematic reviews and all reported the involvement of two or more authors in the study selection process.
None of the five systematic reviews reported detailed results of the selection process in the text or in the form of a QUOROM flow diagram (see Figure 1 as an example). we were therefore unable to judge whether the results of the study selection process were reproducible. There may be bias present in the inclusion of studies in all five systematic reviews.
3) Reporting of validity appraisal of the included RCTs
All five systematic reviews outlined an intended process for assessing the validity of the included trials, however only one reported detailed results of their validity appraisal 20 . Table 2 provides a complete listing of all results reported by each included systematic review. 22 .
Outcomes assessed
Infectious complications
All five systematic reviews conducted a metaanalysis on infectious complications. Four of the meta-analyses pooled all types of infections and one provided a breakdown by type of infection 21 . In acutely ill hospitalised patients, meta-analysis demonstrated a significant reduction in pooled infectious complications associated with early EN 24 (RR 0.45; 95% CI 0.3 to 0.66, P=0.00006, heterogeneity P=0.049).
In acute pancreatitis 22 , a subgroup analysis addressing EN delivered on the day after surgery versus standard care showed a trend towards reduced postoperative peritonitis with early EN (28.2% vs 9.3%, RR=0.33, P=0.07, heterogeneity P value not reported).
Length of stay (hospital or ICU)
Two systematic reviews reported a reduction in length of stay associated with early EN: elective intestinal surgery (length of stay weighted mean difference -0.60 days, 95% CI -0.66 to -0.54, heterogeneity P=0.09) 21 and acutely ill hospitalised patients (length of stay weighted mean difference -2.2 days, 95% CI -3.63 to -0.81, P=0.004, heterogeneity P=0.0012) 24 .
other complications
In elective intestinal surgery, risk of vomiting was significantly increased with early EN (RR 1.27, 95% CI 1.01 to 1.61, P=0.04, I 2 =0.0%) 21 .
DISCUSSIoN
We identified five published meta-analyses that evaluated the benefits attributable to the provision of early EN in five different acutely hospitalised patient populations [20] [21] [22] [23] [24] . only one of these publications met all three key methodological quality criteria appropriate for meta-analyses 20 .
In elective intestinal surgery patients, we found the provision of early EN significantly reduced mortality 21 , while in acutely ill patients, early EN resulted in a significant reduction in infectious complications 24 . Although early EN may reduce hospital length of stay in acutely ill and elective surgery patients, both meta-analyses contained evidence of heterogeneity and should be interpreted with caution. Furthermore, the provision of early EN was associated with increased vomiting in elective surgery patients, however it was not associated with an increase in hospital-acquired pneumonia in these patients. The meta-analysis of acutely ill hospitalised patients contained a significant number of studies that were also included in the metaanalysis of elective intestinal surgery patients.
In summary, although there was no direct evidence of significant benefit attributable to early EN from meta-analysis of trials conducted in focused critically ill patient populations, there was no evidence of clinically important harm. This overview found that there is a need to improve the methodological quality of future published systematic reviews and there may be a need for better evidence on this topic.
Current practice mirrors current evidence
The delivery of early EN is not uniformly achieved in all patients, with 40 to 60% of eligible critically ill patients failing to receive early EN 6, 7, 9, 10 . The evidence of benefit from early EN, as summarised in this overview, is also not uniform. Evidence of benefit was not seen in critically ill patient populations and was not consistent across other patient populations. Practice change in the ICU is often reported to be a complex and challenging task 9, 10 . It is possible that current practice is inconsistent due to the variable nature of the evidence of benefit attributable to early EN. It is unlikely that quality improvement initiatives will achieve universal uptake of recommendations for early EN without more convincing evidence.
Quality of the current evidence and future improvements
The purpose of a systematic review is to summarise a body of evidence in order to provide a useful answer to a clinical question 26 . A recent survey of 1900 physicians in clinical practice showed that systematic reviews were accessed more frequently than original clinical trials because they were regarded to be 'more clinically relevant' 27 . Unfortunately, the results of our overview found that systematic reviews of early EN may not be well conducted.
The QUoRoM initiative provides a series of recommendations for the conduct and presentation of systematic reviews 16 . Amongst other recommendations, the QUoRoM statement advises authors to explicitly report details of the search that was undertaken and the results of the article selection process. QUoRoM also recommends formal validity appraisal of all trials that are included. Our overview found deficits in the reporting of the trial selection process and in validity appraisal.
The QUOROM flow diagram is a figure that can be used to present explicit information about both the numbers of papers identified by the literature search and the results of the study selection process 16 . None of the systematic reviews included in our overview presented the results of their study selection process. Presentation of the study selection process using a QUOROM flow diagram can improve a reader's confidence that some form of bias has not influenced the study selection process (see Figure 1 for example). we strongly recommend that all future systematic reviews include a QUOROM flow diagram.
The strength of the conclusions of a systematic review are directly reliant on the quality of trials it contains 28 . It is essential that authors adhere to review standards and ensure they identify and base their primary findings on valid trials 29 . only one systematic review reported the specific results of their validity assessment. without explicit reporting of key trial validity features, it is impossible to determine whether the conclusions of a systematic review are based on flawed or unsound studies (http://clinicalevidence.bmj.com/ceweb/about/ appraisal.jsp Accessed March 2009). Authors of systematic reviews should always report individual validity elements for all included trials 30 .
Limitations and strengths of this overview
The findings of this overview are based on a thorough and extensive literature search. Although the primary search focused on Medline and EMBASE, it did not extend to secondary electronic sources such as CINAHL or conference abstract databases. Hand-searching the reference lists of recently published guidelines and contacting experts in the field helped identify systematic reviews published in other sources. It is also important to note that neither the search nor the article selection process was limited by language. Non-English articles were translated upon identification and included or excluded as appropriate.
As with any systematic review, the primary limitation of this overview is the fact that the strength of the conclusions reached is directly reliant upon the papers it includes. only one included paper satisfactorily addressed all three key measures of methodological quality appropriate for a systematic review.
Summary
The provision of early nutritional support has been proposed as a quality benchmark for critically ill patients 4 and recent quality improvement initiatives, such as the Safer Systems -Saving Lives campaign, are emphasising its importance. However, between 40 and 60% of eligible critically ill patients still do not receive early nutritional support 6,7,9,10 . we performed an extensive literature search and identified five systematic reviews focused in five different patient populations that evaluated the benefits attributable to early EN. Early EN was found to significantly reduce mortality in elective intestinal surgery and to significantly reduce infectious complications in acutely ill hospitalised patients. However, all but one of the five identified systematic reviews had key methodological quality deficiencies.
In summary, although we found evidence of benefit with no evidence of clinically significant harm, the consistency and quality of the current evidence may not be good enough to convince more clinicians to provide early EN to more critically ill ICU patients. Better evidence may be needed to reduce the variability in the provision of early EN to critically ill patients.
